Fluorescence resonance energy transfer between unnatural amino acids in a structurally modified dihydrofolate reductase.
The cleavage of a substrate protein by HIV-1 protease has been monitored in real time by the use of a dihydrofolate reductase fusion protein in which a fluorescence donor and a fluorescence acceptor were introduced into sites flanking the HIV-1 protease cleavage site. The amino acids 7-azatryptophan and dabcyl-1,2-diaminopropionic acid were introduced into specific sites of the DHFR fusion protein in an in vitro protein biosynthesizing system using two misacylated suppressor tRNAs, each of which recognized a specific, unique codon introduced into the mRNA. Excitation of the fluorescence acceptor in the initially expressed protein afforded no light production, consistent with quenching by fluorescence resonance energy transfer. Treatment of the elaborated protein with HIV-1 protease cleaved the protein between the fluorescence donor and acceptor, affording a time-dependent increase in fluorescence that was equal in magnitude to that produced by admixture of a stoichiometric amount of free 7-azatryptophan to the solution containing the intact protein.